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Abstract
In this study, attempts are made to provide a theoretical justification for using the gravity model in analyzing the bilateral trade flows. The augmented gravity model was adopted to analyse Ethiopia's trade with its main trading partners using the panel data estimation technique. Estimations of the gravity model for export, import and total trade (sum of exports and imports) are carried on. The estimated results show that Ethiopia's export, import and total trade are positively determined by the size of the economies, per capita GDP differential and openness of the trading countries' economies. Specifically, the major determinants of Ethiopia's exports are: size of the economies(GDP's of Ethiopia and that of partner), partner countries' openness of economies, economic similarity and per capita GDP differential of the countries. All these factors affected Ethiopia's export positively except similarity indicator. The exchange rate, on the other hand, has no effect on Ethiopia's export trade. Ethiopia's imports are also determined by GDP's (of Ethiopia and the partner country), per capita income differentials and openness of the countries involved in trade.
Transportation cost is found to be a significant factor in influencing Ethiopia's trade negatively. On the other hand, Ethiopia's export and import trade are not found to be influenced to by common border . The country specific effects show that Ethiopia could do better by trading more with Comesa member countries and newly emerging economies of Asia such as Hong Kong, Singapore and Yemen as well as European countries like Turkey and Russia.
Introduction
The performance of foreign trade in Ethiopia has increased significantly in recent times. The trade deficit and its economic and social implications are matters of concern to both the public and private sectors. Thus, it is important for both parties to work together with respect to the contents and marketing strategies of export items. There is an urgent need to address the trade deficit not only from export side but also from the expenditure or import side by identifying products that can be locally produced to reduce foreign exchange out flows. At the same time, expanding the volume of trade and diversifying of export products and market destinations need to be investigated in detail to narrow the deficit.
As a matter of fact the export basket of the country is concentrated on few agricultural products such as coffee, oilseeds, pulses and semi processed leather. The export destination of the country's products are very limited as well. On the other hand, as a consequence of the grow of the domestic economy, the demand for consumer and capital goods as well as various other services is growing. Given such circumstances, the fiscal and non fiscal incentives will not be effective enough to bring solution for narrowing the trade deficit. The increasing volume and value of trade performance requires good trade policies based on reliable information. In this regard, although there have been some studies on trade issues of the country, they are not updated and some of them couldn't explain the major factors of trade in Ethiopia. In this paper investigation on the major determinants of trade (export, import and total trade) will have been made. Furthermore, the study is devoted to compute the trade potential based on the estimated augmented gravity model.
The organization of the paper is as follows. Section 2 provides a brief overview of the Ethiopia's bilateral trade flows. Section 3 deals with a brief review of related literature that existed in estimating potential trade in empirical research by using gravity equation analysis of trade. Furthermore, section 4 presents the data and the suggested methodology of gravity equation while results from the estimation are discussed in the section 5. Lastly, section 6
contains the overall conclusions and recommendations of this study. 
Overview of Ethiopian

Merchandise Exports
The total value of exports in 2012 indicated a slight progress relative to the preceding years as shown in Figure (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) However, the receipt has been highly dependent on agricultural raw materials whose price grows much lower than that of finished industrial goods.
Composition of Exports
The increase in export receipts in recent years was attributed to progresses in both prices and volumes of all commodities mainly the export of coffee, oilseeds, pulses, chat and gold. The increase in receipts from these export items moved up the overall export receipt of the year.
The export revenue from coffee was remarkable and it has continued to be the major and reliable export crop of the country over the last previous years.
Generally, the fact that Ethiopia's export is mainly dependent on few primary commodities has worsened the vulnerability of receipt instability from merchandise export. The export receipt from five commodities, namely coffee, oilseeds, Pulses, Chat and Live Animals has accounted the lion share that any effect on these dominant commodities' price could adversely affect the entire external trade balance. Source: ERCA
Direction of Ethiopian Exports
When we observe the relative sources of export receipts in terms of countries, China took the Germany and Italy. In the same way the main products in Somalia and Djibouti is chat while gold export is sent to Switzerland. All these suggest that diversified manufacturing export market is available in Europe while the Asian market is the destination of agricultural raw materials. Source: ERCA
Merchandise Imports
After a slight decrease in 2009, import expenditure has grown up continuously over the last three years. Import payment has been reached to the highest point in 2012 accounting $11,556.14 million as shown in Figure Total Imports 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Source: ERCA and Petroleum Enterprise
In terms of growth import payment on non-durable consumer goods grew by about 11.22 percent while expenditure on durable consumer goods grew by about 12.36 (see table 4 below per cent against the previous year.
Origins of Ethiopian Merchandise Imports
More than 20 percent of the import payment on merchandise goods in 2012 was originating from China followed by Saudi Arabia and India accounting about 14 per cent and 9 per cent of the total imports expenditure respectively. Kuwait and Turkey were the fourth and fifth largest merchandise import originating markets in 2012. Germany, the leading source for
Ethiopian export receipt, supplied less than 2 per cent of the import demand of Ethiopian economy in 2012. The top 20 import trading partners accounted for the import expenditure of more than 90 percent (see table 5 below). Source: ERCA
Review of a Gravity Model of International Trade
. Theoretical Review of the Gravity model
The gravity model of international trade was originated from Newtonian law of universal gravitation. The model has been successfully applied to study flows of various types such as migration, foreign direct investment and more specifically to international trade flows. This law in mechanics states that two bodies attract each other proportionally to the product of each body's mass divided by the square of the distance between their respective centres of gravity . The gravity model for trade is analogous to this law. The analogy is as follows: the trade flow between two countries is proportional to the product of each country's 'economic mass', measured their by GDPs (national incomes) and inversely proportional to the distance between the countries' respective 'economic centres of gravity', mostly their capitals.
Timbergen (1962) and Pöyhönen (1963) were the first authors applying the gravity equation to analyse international trade flows. Since then, the gravity model has become a popular instrument in empirical foreign trade analysis.
The gravity model can be expressed mathematically as :
where T ij is the value of bilateral trade between country of origin and destination j, the Y i Y j are country i's and country j's GDP. The variable D ij denotes the geographical distance between countries' capitals, k is the constant of proportionality and the 's β are response parameters. For the sake of simplicity, equation (1) could be transformed to a log linear form as follows:
where the 's β are the coefficients to be estimated. Equation (2) Assuming that we wish to test for N distinct effects, the gravity model can be written as: Therefore, the gravity model is an internationally accepted and useful tool to investigate bilateral trade patterns and flows. Furthermore it can be used to test hypotheses about the impact of specific policies as well as geographical or cultural circumstances on the bilateral trade between trading partners.
Empirical Literature Survey
There are wide ranges of applied research where the gravity model is used to examine the bilateral trade patterns and trade relationships. These studies use the gravity model both for In the recent times, the need to increase trade performance has been indispensable for a country to grow.A country must import required raw materials, intermediate and capital goods to increase and speed its production base as well as to foster export growth if these goods are not domestically available. Imports of consumer goods are also essential to meet the growing domestic demand that accompanied growing per capita incomes. On the other hand, export trade is crucial to meet the foreign exchange gap, to increase the import capacity of the country and to reduce dependence on foreign aid. An increase in import capacity speeds up industrialisation and overall economic activities, which, in turn, can ensure economic growth. Therefore, increased participation in world trade is considered as one of the most important key to rapid economic growth and development.
Data Sources and Model Specifications
Data and Sample Size
This study covers Ethiopia's top 39 countries trade partners around the globe. In 2005, Ethiopia's total trade with these countries comprises more than 85 percent of its total trade worldwide. Export to these countries comprises about 85 percent of its total export worldwide, and import from these countries together more than 80 percent of its total world GDP's, GDP per capita, exports, imports and total trade of Ethiopia are measured in million US dollars.
Methodology
Classical gravity models generally use cross-section data to estimate trade effects and trade relationships for a particular time period. In reality, however, cross-section data observed over several time periods (panel data methodology) result in more useful information than cross-section data alone. The advantages of this method are: first, panels can capture the relevant relationships among variables over time; second, panels can monitor unobservable trading-partners' individual effects. If individual effects are correlated with the regressors, OLS estimates omitting individual effects will be biased. Therefore, in this paper we used panel data methodology for empirical gravity model of trade is used. Several estimation techniques have been used while using the panel data approach. In particular, the fixed effect and random effect models are the most prominent ones and they are going to be used in this paper as well.
The Fixed Effect Model (FEM)
In the formulation of the fixed effect model the intercept in the regression is allowed to differ among individual units in recognition of the fact that each cross-sectional unit might have some special characteristics of its own. That is, the model assumes that differences across units can be captured in differences in the constant term. The i α are random variables that capture unobserved heterogeneity. The model allows each cross-sectional unit to have a different intercept term though all slopes are the same, so that ' it it i it y x β α µ
= + + -----------------------------------------(4.a)
where it ε is iid over i and t.
The subscript i to the intercept term suggests that the intercepts across the individuals are different, but that each individual intercept does not vary over time. The FEM is appropriate in situations where the individual specific effect might be correlated with one or more regressors (Green, 2003 , Gujirati,2003 .
Random Effect Model (REM)
In contrast to the FEM, the REM assumes that the unobserved individual effect is a randomly draw from a much larger population with a constant mean (Gujrati, 2003) . The individual intercept is then expressed as a deviation from this constant mean value. The REM has an advantage over the FEM in that it is economical in terms of degrees of freedom, since we do not have to estimate N cross-sectional intercepts. The REM is appropriate in situations where the random intercept of each cross-sectional unit is uncorrelated with the regressors. The basic idea is to start with Equation (3.a). However, instead of treating β 1i as fixed, it is assumed to be a random variable with a mean value of β 1 . Then the value of the intercept for individual entity can be expressed as:
The random error term is assumed to be distributed with a zero mean and constant variance:
Substituting (3.b) into (3.a), the model can be written as:
---------------------------------------------------------(4.c)
The composite error term w it consists of two components: it ε is the cross-sectional or individual-specific error component, and u it is the combined time series and cross-sectional
ε is independent of the X it (Gujrati, 2003) .
Generally, the FEM is held to be a robust method of estimating gravity equations, but it has the disadvantage of not being able to evaluate time-invariant effects, which are sometimes as important as time-varying effects. Therefore, for the panel projection of potential bilateral trade, researchers have often concentrated on the REM, which requires that the explanatory variables be independent of the it ε and the u it for all cross-sections (i, j) and all time periods (Egger, 2002) . If the intention is to estimate the impact of both time-variant and invariant variables in trade potential across different countries, then the REM is preferable to the FEM (Ozdeser, 2010).
The Hausman-Taylor (HT) approach.
When using the fixed effect estimation in the presence of endogenity, the variables that are time invariant will have been dropped. As a result, if the interest is to study the effects of these time invariant independent variables, the fixed effect model could not be helpful. While using the random effect model estimators on the other hand leads to biased estimates.
According to Baltagi et al.(2003) ,when there is endogeneity among the right hand side regressors, the OLS and Random Effects estimator are substantially biased and both yield misleading inference. As an alternative solution the Hausman-Taylor (1981, thereafter HT) approach is typically applied. The HT estimator allows for a proper handling of data settings, when some of the regressors are correlated with the individual effects. The estimation strategy is basically based on Instrumental-Variable (IV) methods, where instruments are derived from internal data transformations of the variables in the model. One of the advantages of the HT model is that it avoids the 'all or nothing' assumption with respect to the correlation between right hand side regressors and error components, which is made in the standard FEM and REM approaches respectively. However, for the HT model to be operable, the researcher needs to classify variables as being correlated and uncorrelated with the individual effects, which is often not a trivial task.
Model Specifications
As stated in section 3, the gravity model in its most basic form explains bilateraltrade (T ij ) as being proportional to the product of GDP i and GDP j and inversely related to the distance between them. The static general basic gravity model that we want to apply in this paper has the following log linear form:
To account for other factors that may influence trade activities, other variables have been added to the basic model to form the augmented gravity equation.
Augmented gravity model
The augmented gravity model for that this paper used to estimate the determinants of trade and the basic elasticities from which the trade potential is going to be estimated looks like the following. In this paper an attempt is made to have a model for export, import and total trade so as to identify the major determinants of the bilateral trade. Thus estimation is conducted for the three trade models as follows.
Specification of the Gravity Model for Ethiopian Export
The bilateral export flow can be modeled as: 
Specification of the Gravity Model for import
Similarly the bilateral import can also be modelled as 
Specification of the Gravity Model for the total trade (export plus import)
For the purpose of estimation we modelled the bilateral total trade as follows: 
Estimation Results and Discussion
Estimation Results and Discussion of Export Model
As the table below (table 7) The coefficient of the similarity index(SIM ij ) has been negative and statistically significant suggesting that Ethiopian export is more with dissimilar economies. This negative sign of the coefficient of SIM ij contradicts Helpman's results and more generally, contradicts the gravity equation. However this gravity equation was on the assumption that countries are specialized in different goods but for counties who export basic agricultural goods or low-skilled commodities, there is a possibility that the coefficient is negative. As Ethiopian export basket is primary agricultural export its direction has been towards dissimilar economies. That is, one possible reason for why this has been so is that most of the exports are agricultural raw materials that can be used as inputs for firms in the developed economies. The relative factor endowment (RLF ij ) defined as the logarithm of difference in per capita GDP has been found statistically insignificant determinant t of export.
Foreign economies openness (Openj) has been the significant determinant of Ethiopian export. This indicates that through government negotiation with the trading partner countries there is a room to increase the export receipt. On the other hand, Ethiopian openness (Openi) has no significant effect on export indicated by the coefficient of own openness being statistically insignificant. The sign of the bilateral real exchange rate has the expected signi.e, as exchange rate appreciates export revenue declines. However, it is not statistically different from zero which means devaluation of home currency has no noticeable effect on Ethiopian export. All dummy variables except the border dummy variable are negative in sign. They are statistically insignificant except the Comesa dummy variable, which is statistically significant unlike the other dummy variables. The negative signs of these variables suggests that
Ethiopia exports below what other countries export to the region. According to the random effect model, the coefficient of the comesa dummy variable of -3.168 suggests that Ethiopia exports to the Comesa market 95 percent less or about 4 percent(exp(-3.168 )-1= -0.9579) of relative to what the rest of the word is trading.
Estimation Results and Discussion of Import Model
In a similar fashion, estimation of import trade with major trading partners shown below (Table 8) 
Estimation Results and Discussion of Total Trade Model
As the table below shows (Table 9) The hausman Taylor estimator has been found to support the result of the random effect model (with similar signs of slope estimates) which assures that GDPs, relative factor endowments (RLFij), similarity index (SIMij) and openness of trading partner(openj) are statistically significant determinants of Ethiopian merchandise trade. Like the earlier estimators (REM and FEM), the Hausman Taylor (HT) estimator once again confirmed that own openness and real bilateral exchange rate age insignificant determinants of the Ethiopian merchandise trade although the coefficients are with expected signs.
As can be seen from the above table, except the comesa dummy variable none of the dummy variables are significant in affecting the merchandise trade of the country. The dummy variable Border has positive sign suggesting that there has been more trade with the neighbouring countries however, the border dummy variable is not statistically signifacant.
While all the other dummy variables are have negative coefficient implying that Ethiopian merchandise trade with Asia and EU_Market is less than what the rest of the world is trading with these markets.
ESTIMATING TRADE POTENTIAL
Estimating Ethiopia's Export potential
After obtaining the elasticieties of the results of the gravity models for export trade flows, it is important to estimate export trade potential for Ethiopia. For the estimation of the trade potential, the estimated coefficients obtained in section 4.1 is used to predict Ethiopia's export trade with all the countries in our sample. Among the models estimated in the earlier section, the random effect model(REM) is used to predict the export trade potential. This is because of the fact that in the fixed effect model (FEM) some variables will wipe out. On the Contrary, Ethiopia's export trade has reached to its maturity level with countries like Belgium, Switzerland, Pakistan, Israel, Japan, Germany. 
Estimating Ethiopia's Import Trade Potential
Like the case in the export trade potential estimation ,after obtaining the elasticities of the results of the gravity models for import trade, they are used to estimate import trade potential for Ethiopia. In doing so, the elasticities used to estimate the potential are those obtained from the random effect model for the fact that time invariance variables will be dropped in using the fixed effect model. So the following table shows the elasticieties to be used in estimating the import trade potential. 
Estimating Ethiopia's Total Trade Potential
Similarly as in the case of export and import trade potential estimations, after obtaining the elasticieties from the estimated results of the gravity models for bilateral total trade flows the estimation process proceeded to quantify total trade potential for Ethiopia. In this section the writer has used the estimated coefficients obtained in section 4.3 to predict Ethiopia's total trade with all the countries in our sample. The ratio of predicted total trade (P) obtained by the model and actual trade (A) i.e. (P/A) is then used to analyse the Ethiopia's global total trade potential. Ethiopia (country i) has trade potential with country j if the value of (Pij/Aij) is greater than one. Results on overall sample period, (since 1998) confirm that Ethiopia has the highest total trade potential with the above countries particularly Hong Kong, Sudan, Portugal, Djibouti, Spain, Yemen, Russia, Somalia, Singapore, and Pakistan. 
Conclusions and Recommendations
Conclusions
The performance of the foreign trade in Ethiopia has shown a tremendous progress. over the last ten years. The export receipt of the country is so small that it cannot finance import payments of the country. For this reason, trade deficit is widening very much as the export basket and destinations are limited and the import demand is growing following the growing income of consumers. It is therefore important to identify the factors that can help to develop the export receipt. In doing so, the gravity model of trade was developed for export, import and total trade of the country.
The study shows that traditional variables of the gravity model(GDP's) are significant determinants of the trade in the country. Similarly, the distance variable which is the proxied variable for transport and logistics related factors is also significant determinant of the trade.
Openness of trading partner country is found to be significant determinant of trade while exchange rate is not found to be affecting trade although the sign is as expected. The similarity index is also found to be significant factors of trade with negative sign suggesting trade in Ethiopia is with dissimilar economies which is in contradiction of Helpman's theorem. This shows that Ethiopia's trade is due to difference in technology and the trade in not intera industry trade that existed in Ethiopia. The relative factor endowment variable(LRFE ij ) which stands for change in resource endowments or relative difference in wealth is affecting the volume of trade in Ethiopia. Accordingly, as the difference in wealth increased the trade flow continued to grow. The dummy variable for the Comesa maket is statistically significant and negative in sign indicating that trade in the Comesa market is less than which it should have to be. According to the estimated gravity models, Ethiopia trade to the Comesa member countries less than 5 percent of its potential.
From the gravity model using the estimated elasticieties, trade values for countries are predicted. Using the predicted values, attempts have been made to estimate trade potential for countries. According to the estimated results, Ethiopia has unexploited export potential with Djibouti and Malaysia, Kenya, Spain and Russia. Results on overall sample period, (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) confirm that Ethiopia has high export trade potential with countries such as Kenya,
